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SUMMARY 
South Bog Stream, a tributary to Rangeley Lake in Western Maine, provides habitat for 
wild brook trout (Salvelinus fontinalis) and, to a lesser extent, landlocked salmon (Sa/mo salar). 
The lower portion of the stream historically served as spawning and nursery habitat for Rangeley 
Lake's salmonid population. 
A stream survey of South Bog Stream conducted in 2001 indicated a lack of deep pools, 
which provide critical adult brook trout habitat. Consequently, a program was undertaken in 
2004 to restore pools to that portion of the stream proximate to South Shore Drive with the goal 
of increasing the contribution of stream-reared brook trout to the lake. To date, two stream 
restoration projects have been implemented, with the third and final project scheduled for 2006. 
The entire study reach is being intensively monitored annually to determine the efficacy of the 
projects in providing improved brook trout habitat as well as to determine whether restoration 
efforts, including reconstructed pools, retain their form and function in the face of high flows. 
This report explains the parameters chosen to evaluate the project and summarizes the results of 
the first three years of measurements. It will be necessary to collect several years' more data 
before it will be known whether these projects have been successful. 
KEY WORDS: AGE & GROWTH, HABITAT EVALUATION, STREAM, HABITAT 
IMPROVEMENT, POPULATION ESTIMATE, WATER QUALITY 
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INTRODUCTION 
Brook trout provide the primary sport fishery in South Bog Stream; however, there have 
been reports of a decline in both the quality of the habitat and the fishery in recent decades. 
Consequently, a physical and biological survey of South Bog Stream was conducted by Regional 
staff and volunteers during the summer of 2001. This survey was conducted to quantify brook 
trout habitat, to document habitat degradation, and to recommend habitat restoration measures. 
The survey, in turn, demonstrated the need to restore reaches of the stream to improve brook 
trout habitat. A program was initiated in 2004 and is described herein. 
DESCRIPTION OF THE DRAINAGE 
South Bog Stream, located in Franklin County, originates on the north face of Four Ponds 
Mountain and flows northward to Rangeley Lake (Figure 1 ). The stream is 6.3 miles long and 
has a drainage area of 17. 9 square miles. It drops in elevation from 2,310 feet at its origin to 
1,518 at Rangeley Lake, for a total of 792 feet (136 feet per mile) and an average slope of 2.58%. 
The stream and its drainage lie almost entirely within Rangeley Plantation. 
The watershed is steep, hilly, and forested primarily with spruce-fir and mixed 
hardwoods. The only lakes within its drainage are Mountain Pond (35 acres), Mud Pond (15 
acres) and Beaver Pond (10 acres). Three named tributary streams total 7.6 miles in length. 
These are small, first- and second-order streams. Portions of Martin Brook and Mountain Pond 
Stream have been surveyed. All of South Bog Stream and its tributaries support wild brook trout 
populations. 
The primary land use within the drainage is forestry, and there is little cultural 
development. A network of gravel logging roads provides access to much of the stream. 
HISTORY OF USE 
Land and Water Development 
Several instances of stream alteration and degradation are recorded in Regional files: 
3 
• In a 1969 letter to the Commissioner, an angler reported the bulldozing of the stream 
upstream of the South Shore Drive bridge in response to a washout. The bulldozing was 
also documented in Regional files as extending "200-300 feet upstream from bridge on 
South Shore Road". 
• It was noted on the 197 6 electro fishing form (which was conducted below the South 
Shore Road bridge) that "pools [are] filling in - [they are] generally shallower throughout 
this section than in past years". 
As early as 1953, South Bog Stream was surveyed by Regional Fishery Biologist Robert 
Rupp "to determine the advisability of trying to keep the water level up through construction of a 
water-storage reservoir in the headwaters". The survey was completed in response to concerns 
by Ralph Philbrick of the Rangeley Guides Association that flows had become exceptionally low. 
In a December 9, 1953 letter to Commissioner Cobb, Rupp stated that "South Bog Stream, Bemis 
Stream, and others are all streams which ... have been known in past years as the main spawning 
and nursery areas for trout in the Rangeley Lakes Region". Rupp' s survey confirmed the low 
flows and he estimated that "only. about 1 cfs" was flowing from the stream. Short of installing 
water-storage projects, which were prohibitively expensive, Rupp recommended that beaver 
should be encouraged within the drainage to maintain water storage, although the lower 0.5 miles 
of the stream should remain clear to allow for upstream spawning migrations. 
In 1969, Clayton Grant of the Department's Engineering Division investigated the 
feasibility of increasing the size of the Beaver Pond flowage area with the intent of augmenting 
flow in the outlet brook. Because of the relatively small amount of water that could be stored in 
relation to the size of the South Bog Stream drainage, it was determined that the additional water 
storage would not justify the expense of constructing a dam at the outlet of Beaver Pond. 
During the 2001 survey, no evidence oflog driving dams was documented. However, 
pulpwood was observed downstream of the South Shore Drive bridge, indicating that the stream 
may have been driven. 
Fisheries 
South Bog Stream has a relatively extensive electrofishing history, the earliest of which 
was conducted in 1967 downstream of the bridge on South Shore Drive (1.1 miles upstream of 
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the lake). At that time, it was noted that the majority of the brook trout sampled had been 
stocked in Rangeley Lake the previous spring. Stocking records indicate that 15,000 spring 
yearling brook trout had been stocked in Rangeley Lake in the springs of 1966 and 1967 and that 
both lots had been marked by fin excision. 
Beginning in 1972, an 8~year project was initiated as part of a statewide effort to evaluate 
changes in the brook trout population that resulted from the imposition of an 8-inch length limit 
in 1973. (Prior to 1970, South Bog Stream had a fly-fishing-only regulation with a 6 in. length 
limit on brook trout; from 1970-72, there was a fly-fishing-only restriction but no length limit on 
brook trout.) The stream was electrofished at two sites to determine the number of brook trout 
within specified reaches and to monitor changes in the population resulting from the regulation 
changes. 
Effective 1990, regulations were made more restrictive when South Bog Stream was 
chosen to be one of several waters statewide devoted to catch-and-release fishing; it was required 
that all fish must be released alive at once in that portion of the stream upstream from the bridge 
at South Shore Drive to the red markers at the headwaters; the fly fishing only stipulation 
remained in effect. These regulations remain in effect today. 
Water Classification and Shoreland Zoning 
South Bog Stream's water quality is designated Class A by the Maine Department of 
Environmental Protection (DEP). Waters of this class are suitable for recreational purposes. 
Current land use regulations, established and administered by the Maine Land Use Regulation 
Commission (LURC), include riparian zones to "maintain water quality, plant, fish and wildlife 
habitat and in order to protect and enhance scenic and recreational opportunities". P-SL2 
subdistricts apply within 75 feet of the normal high water marks of stream channels upstream 
from the point where such channels drain 50 square miles (which includes all of South Bog 
Stream). Within P-SL2 Protection Subdivisions, two sets of clear cutting standards apply. 
Upstream of the point where they drain 300 acres or less, standards intended to prevent erosion 
and siltation apply. Downstream of this point, harvesting must meet the above standards and 
maintain shading of the surface waters. 
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HABITAT QUALITY AND QUANTITY 
During the summer of 2001, South Bog Stream was surveyed to document the location, 
type, and abundance of fisheries habitat and to locate and evaluate degraded sites that would 
benefit from habitat restoration; results were reported in ISR No. 1 (Bonney 2002). The stream 
was 47% riffle (broken surface, fast water), 34% pool (ponded area with little visible flow), and 
19% run (combination riffle and pool with very visible flow and some broken water surface). 
The two reaches that extended from above Martin Stream to below South Shore Drive had the 
largest area of riffle. Pool area generally increased from upstream to downstream. 
The stream's overall average width and depth were 36 and 1.1 feet respectively. The 
average widths and depths of the reaches ranged from 20 and 0.5 feet in the headwaters to 63 and 
4.4 feet at the mouth. Pools accounted for only 5% of the total area of the stream. Sand, much of 
which occurred in the lower reaches of the river, was the dominant substrate type. Sand is poor 
coldwater fisheries habitat because it provides little cover; however, habitat is nonetheless 
present in sandy areas where water depth provides additional cover. Boulder (20 in+), rubble 
(10-20 in), cobble (2.5-10 in) and gravel (0.08-2.5 in) substrate were abundant in the upper 
reaches of the river where the gradient was steeper. These substrates provide important habitat 
for both juvenile and adult salmonids. Gravel, necessary for salmonid reproduction, was spread 
throughout tlie length of the river in quantities sufficient for natural reproduction. Pea gravel, 
which is also of suitable size for brook trout spawning, was less abundant overall but was more 
common in the lower reaches. Half (50.2%) of the spawning substrate was located near the 
mouth of the stream and therefore is available to brook trout migrating from the lake. 
For streams that are not degraded, pool frequency for B streams is one per 4-5 bankfull 
widths and one per 5-7 bankfull widths for C streams. At South Bog Stream, three of the B 
reaches had far fewer pools than would be expected but one reach - which was chosen for 
restoration work - had the expected number of pools. However, most were shallow and afforded 
little cover for brook trout. 
In addition to pool frequency we also measured area and pool depth. First-class pools are 
large (with a surface area of 9,000 or more ft. 2) and deep, second-class pools are of moderate size 
. (2,000 to 9,000 ft. 2) and depth, and third-class pools are small (450 to 2,000 ft. 2), shallow, or 
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both. First-class pools accounted for only 3.3% of the total number; second- and third-class 
pools accounted for 73.5 and 23.1 % of the total respectively. The average maximum depth 
tended to be quite shallow, ranging from 3.3 ft for class 1 pools to 1.4 ft for class 3 pools. The 
upper Magalloway River, judged to be the most stable river we have surveyed to date, had many 
pools that exceeded 6 feet in depth, suggesting that the average depth of South Bog Stream's 
pools has decreased over time, thereby decreasing pool volume and fish-holding capability. 
Shallow pools provide less protection to fish from low flows and predation. 
The stream section chosen for restoration work (proximate to the South Shore Drive 
bridge) is part of two geomorphic reaches that extends from Martin Brook a distance of 3, 100 
feet downstream, just beyond the lower limit of the work area. These reaches extend from river 
mile 2. 73 downstream to river mile 1. 78 (Figure 2). Stream types were determined from 
morphological characteristics measured at sites along the stream using the Rosgen Classification 
System (Rosgen 1996), a method of classifying stream channel reaches based on measurable 
characteristics. The upper 1,400 foot section (ending at the bridge) was determined to be B2 and 
the lower 1, 700 foot section was ~etermined to be C4, indicating a more gentle slope and finer 
substrate materials in the lower section (Table 1 ). These sections both have average bankfull 
widths of about 42 feet, mean depths of about 1.5 feet, and width-to-depth ratios of about 27, but 
the lower section has a more gentle slope. The predominant channel material was boulder in the 
upper section and cobble in the lower section. 
At the time of the survey, portions of the South Bog Stream watershed showed evidence 
of instability. In the lower watershed, debris dams, mid-channel bars and eroding stream banks 
indicate severe flow fluctuations. Significant areas of fines, including sand and silt, were evident 
in low-velocity areas in the lower portion of the stream. Much of the stream area classified as the 
best brook trout habitat is also the most unstable. This instability may result in reduced survival 
of brook trout, particularly during their most vulnerable life stages as eggs and fry. 
A channel stability assessment (Pfankuch 1975) of the reaches slated for restoration 
resulted in a 'Poor' rating for the upper section and a 'Fair' rating for the lower section, 
indicating that both are quite unstable, as evidenced by eroding banks and extensive sediment 
movement, which likely led to destruction of pools. 
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The calculated width-to-depth ratio for these sections exceeded the averages for the 
respective stream types, indicating that the reach is over-widened. There were 13 pools in the 
3,550-foot section, or one pool every 5 bankfull widths; this is the expected (average) number of 
pools for this stream type. However, the pools tended to be small and shallow (only two pools 
were large, and all of the pools were less than 4 feet deep). 
Season-long water temperatures were continuously recorded at miles 1.4 (0.2 mile 
downstream of the South Shore Road bridge) in 2001 and 2005; and 3.9 (200 feet upstream of 
confluence with Mountain Pond Stream) in 2001. Mean water temperatures were in the 60's (0 
F) both years (Table 2). Individual readings never attained the lethal temperature of 77° and 
only infrequently exceeded the maximum ideal temperature of 68° (Table 3). Water 
temperatures are therefore considered to be suitable for brook trout (Raleigh 1982). 
The year 2001 was a drought year, and water temperatures may be higher than the long-
term average; 2005 was a "wet" year with ample flow throughout much of the season. Water 
temperatures and other water quality parameters have also been taken at South Bog Stream in -
association with electrofishing oyer a period of years (Table 4). These measurements confirm 
suitable water temperatures as well as oxygen and pH levels. 
GEOMORPHIC ASSESSMENT 
A field reconnaissance was made on June 7, 2001, by fluvial geomorphologist John 
Parish of Parish Geomorphic, who evaluated two sites near South Shore Road, and an upstream 
site at the confluence of Beaver Pond outlet (Parish 2001 ). He concluded that the area beginning 
upstream of the South Shore Road and extending downstream had the greatest instability, as 
indicated by a high width to depth ratio, a lack of well-defined, deep pools, and high levels of 
sediment supply and transport. Suggested restorative activities included identifying the cause of 
excessive sediment transport, restructuring the channel, narrowing overwidened reaches through 
the use of log deflectors, and scouring pools by using rock deflectors and rock vanes. This 
section of the stream was therefore chosen for restoration work. 
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HABITAT RESTORATION 
Three sections of South Bog Stream proximate to South Shore Drive were chosen for 
restoration work; two of those projects have been completed to date: 
• Lower Section: On August 23 and 24, 2004, Mand H Logging, Rangeley, installed ten 
log deflectors on South Bog Stream. Parish Geomorphic designed the structures and 
oversaw installation. This work was funded by grants from the Trout and Salmon 
Foundation, the Rangeley Region Guides' and Sportsmen's Association, and Trout 
Unlimited. The log deflectors are constructed of cedar logs and are 'V' shaped with the 
point directed into the flow. They were placed approximately across from each other as 5 
paired structures with the intent of narrowing the stream, concentrating the flow, and 
scouring pools. Pools were created downstream of the log deflectors by removing bottom 
materials with an excavator and using the spoil to fill behind the log deflectors. 
Placement of the log deflectors began 1, 126 feet downstream of the South Shore Bridge 
and extended 15 8 feet. 
• Middle Section: To be completed 2006. 
• Upper Section: Stream restoration work was completed from August 16-18, 2005 by 
M&H Logging of Rangeley. This phase of work extended from the South Shore Road 
Bridge to 25 8 feet upstream and consisted of reshaping the channel and gravel bar to 
adjust the width-to-depth ratio and slope to facilitate water and sediment transport 
through the reach. The slope was established by a series of keystone structures which, 
though scour, create a series of pools. Also, the aggraded bar was lowered to facilitate 
high flow events through the bridge, and root wads were added _to protect the outside 
bank from erosion. This work was funded by the Maine Department of Transportation as 
mitigation for wetland impacts associated with the rebuilding of U.S. Route 4 in Phillips 
and Madrid. 
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PROJECT MONITORING 
The Fisheries Division of the Maine Department of Inalnd Fisheries and Wildlife has 
responsibility for developing and implementing project monitoring. Several methedologies are 
being used to evaluate the performance of the restoration projects, including measurements of 
both physical and biological parameters. We intend that the methodologies that prove 
worthwhile will be retained and applied to other projects statewide. 
Geomorphic assessment - Geomorphic assessment consisted of both longitudinal (along the 
channel) and cross-sectional stream measurements for the length of the study area, a total of 
1,730 feet (Figure 3; Tables 5 and 6). These measurements track both lateral and elevation 
changes in the stream channel and will be repeated annually to monitor changes in the slope, 
width, and depth of the stream. In addition to transects located at the restoration sites, additional 
transects are being measured upstream, between, and downstream of the restoration sites as 
controls. Pebble counts are also made annually at all transect sites to monitor changes in 
substrate size over time (Tables 7, 8 and 9). Transects were taken at the Upper and Middle 
restoration sites two years prior to the construction phase; no measurements were taken at the 
Lower restoration site prior to construction. To date, transects have been remeasured 
immediately'post-construction at the Upper Site and one-year post construction at the Lower site. 
Measurements have also been made for two years pre-construction at the middle site in 
anticipation of work to be done in 2006. 
Fish species complex and abundance -
Four reaches (totaling 623 linear feet) have been electrofished to date (Table 10). In 
addition to brook trout, four other fish species have been sampled. To date, brook trout have 
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accounted for 56% of the number of fish sampled. As additional data are gathered, we will 
evaluate the numbers of fish caught in each treatment area for changes brook trout age 
composition and in species abundance. 
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Macroinvertebrate' +-
assessment -
Aquatic insects were sampled approximately 100 feet upstream of the South Shore Drive 
bridge in the summers of 2003 and 2004 (Table 11 ). In 2003, 5 orders or insects (representing 16 
families, for a total of 85 insects) were sampled. In 2004, 6 orders of insects (representing 20 
families, for a total of 129 insects) were collected. We anticipate that any changes in aquatic 
insect populations will be correlated to changes in water velocity and/or substrate size. 
RECOMMENDATIONS 
• Continue annual longitudinal and cross-sectional sampling as outlined above; extend 
longitudinal sampling to entire length of section at 50-foot increments. 
• Determine the ratio of average depths for riffles to pools. 
• Determine the location of salmonid spawning by conducting a redd survey of areas with 
suitable substrate and by monitoring the movement of tagged brook trout if feasible. 
• Present results of measurements in an annual report; evaluate significant changes in 
habitat and fish populations in a final report. 
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Rangeley Lake 
Figure 1. South Bog Stream drainage. 
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Figure 2. Location of stream restoration project. 
Table 1. South Bog Stream reach classification proximate to South Shore Bridge, 2001. 
No. 
Location Predom- bankfull 
above/below Bankfull Mean Entrench- inant Ros gen Pfankuch widths 
S Shore Dr width depth W/D ment channel stream stability No. between 
Bridge (ft.) (ft.) ratio ratio Slope material type rating pools pools 
1,000 ft 41 1.5 27 1.7 0.030 Boulder B2 Poor 24 
above 
900 ft 42 1.6 26 >2.2 0.01 1 Cobble C4 Fair 2 11 
below 
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Table 2. Monthly averages of summer water temperatures (°F) recorded at two sites on South Bog Stream. 
River Month 
Year mile Statistic June July August 
2001 3.9 Minimum 56 57 57 
Mean 59 59 61 
Maximum 62 62 65 
2001 1.4 Minimum 56 58 61 
Mean 60 61 65 
Maximum 63 64 69 
2005 1.4 Minimum 47 57 55 
Mean 60 64 63 
Maximum 73 74 74 
Table 3. Average water temperatures, South Bog Stream, July and August only. 
Number of days in Jul):'. and August that: 
River Daily mean Min. temperature Mean temperature Max. temperature 
Year mile temp °F GE 68°F GE 77°F GE 68°F GE 77°F GE 68°F GE 77° F 
2001 3.9 60 0 0 0 0 IO 0 
1.4 63 0 0 6 0 21 0 
2005 1.4 64 0 0 4 0 23 0 
Table 4. Instantaneous water quality conducted 750 feet downstream of the South Shore Drive bridge. 
Date Transect Temperature (°F) Oxygen(mg/L) pH Alkalinity Conductivity 
8/9/2005 7 68 8.6 6.6 5 27 
15 
1,654 
1,604 
--1,524 
,004 
~ 892 835 
flow 594 
468 
South Shore Drive 
Figure 3. Location of transects. Numbers indicate distance in feet from uppermost transect. 
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Table 5. Transect summary. 
GPS coordinates, left pin 
Transect Station1 Left pin Elev. Flow type North West Comment 
1 0 103.04 Riffle 19T 0365399 4974763 Tl-T3 electrofish (207') 
2 100 99.65 Riffle 
3 207 99.05 Riffle 
4 270 I 02.18 Riffle l 9T 0365316 4974827 
358 Upper end bridge 
392 Lower end bridge 
5 468 95.18 Riffle l 9T 0365285 4974888 Begin middle project 
6 594 91.93 Riffle 19T 0365266 4974890 
7 724 91.05 Riffle 19T 0365204 4974894 T7-T8 electrofish (111 ') 
8 835 88.45 Riffle 19T 0365178 4974906 Split channel 
9 892 87.91 Run 19T 0365156 4974907 Split channel 
10 1,004 86.04 Riffle 19T 0365148 4974910 End middle project 
1,125 Begin mass wasting 
1,205 End mass wasting 
11 1,308 82.58 Pool 19 T0365132 4975044 
1,518 Riffle Log Deflectors 
12 1,524 80.68 Riffle 19 T036084 4975044 Tl2-Tl4 electrofish (130') 
1,540 Riffle/head of pool Log Deflectors 
1,593 Head of pool Log Deflectors 
13 1,604 80.95 Pool 19 T0365067 4975064 
1,627 Foot of pool 
1,646 Head of pool Log Deflectors 
14 1,654 80.28 Head of pool 19 T0365047 4975082 
1,676 Pool Log Deflectors 
15 1,730 78.90 Run 19 T0365088 4975099 
1 Distance in feet from uppermost transect. 
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Table 6. Longitudinal profile. beginning 358 feet upstream of South Shore Drive bridge. 
Left top of Water Right top Bankfull 
Year Station bank surface Thalweg of bank elevation Physical feature 
2003 100 96.83 95.51 98.65 Riffle 
175 95.70 94.21 96.64 End riffle; begin pool 
207 95 .53 94.22 99.59 96.74 Top riffle 
350 92.37 89.97 End riffle; begin pool 
358 Upper end of bridge 
392 Lower end of bridge 
450 92.40 90.48 93.92 Top riffle 
763 85.95 84.28 87.27 End riffle; begin pool 
819 85.90 84.8 89.04 86.62 Top riffle 
870 84.17 82.77 87.20 85.63 End riffle; begin pool 
920 84.10 82.98 87.28 85.28 Top riffle 
982 82.42 81.37 85.08 83.14 End riffle; begin pool 
1,004 82 .36 81.38 85.65 83.72 
2005 0 103.23 99.1 6 98.33 104.30 99.53 Riffle 
50 101.5 97.3 96.34 103.00 98.75 Riffle 
100 99.6 96.46 95.31 102.09 97.74 Run 
150 95.75 94.58 99.56 96.75 
200 95.35 93.47 96.76 Pool 
250 98.65 94.79 93.87 97.78 97.27 
300 96.1 93.66 92.75 97.12 95.64 Riffle 
350 92.05 90.73 95.98 Run 
358 Upper end of bridge 
392 Lower end of bridge 
400 91.86 90.51 
450 94.44 91.74 90.79 96.32 Riffle 
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Table 7. Cross sectional transect summary by transect and year. 
Flow Bankfull Mean Xe area Width/ Treatment 
Transect Station type Year Treatment width depth (ft2) depth ratio section 
0 Riffle 2005 Control 42 4.34 182 9.7 
2 100 Riffle 2004 Control 37 3.33 123 11.1 
2005 Control 37 3.31 122 11.2 
3 207 Riffle 2004 Pre 73 2.16 158 33.8 Upper 
2005 Pre 73 2.17 158 33.6 
2005 Post 65 2.38 155 27.3 
4 270 Riffle 2005 Pre 115 2.57 296 44.7 Upper 
2005 Post 107 3.03 324 35.3 
5 468 Riffle 2004 Control 33 3.90 129 8.5 
2005 Control 33 3.97 131 8.3 
6 594 Riffle 2004 Pre 35 3.73 131 9.4 Middle 
2005 Pre 35 3.69 129 9.5 
7 724 Riffle 2004 Pre 62 4.65 288 13.3 Middle 
2005 Pre 62 4.64 288 13.4 
8 835 Riffle 2004 Pre 88 3.23 284 27.2 Middle 
2005 Pre 88 3.21 282 27.4 
9 892 Run 2004 Control 69 3.81 263 18.1 
2005 Control 69 3.79 262 18.2 
10 1,004 Riffle 2004 Control 25 4.05 101 6.2 
2005 Control 25 3.97 99 6.3 
11 1,308 Pool 2004 Control 41 4.11 169 10.0 
2005 Control 41 4.09 168 10.0 
12 1,524 Head of 2004 Post 47 2.36 111 19.9 Lower 
pool 2005 Post 47 2.88 135 16.3 
13 1,604 Pool 2004 Post 28 4.91 137 5.7 Lower 
2005 Post 28 4.95 139 5.7 
14 1,654 Head of 2004 Post 35 4.88 171 7.2 Lower 
pool 2005 Post 35 4.24 148 8.3 
15 1,630 Riffle 2004 Control 38 4.75 144 10.0 
2005 Control 38 4.5 148 9.7 
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Table 8. Pebble count summary by transect and year. Samples from treatment transects are bolded. 
Flow Diameter (mm) percentiles2 
Transect Station type Year 
Dl6 D35 D50 D84 D95 
0 Riffie 2005 18 50 85 250 500 
2 100 Riffie 2005 30 70 95 250 400 
3 207 Riffie 2005 15 32 50 160 260 
4 270 Riffie 2005 20 55 80 190 375 
5 468 Riffie 2005 6 22 55 160 360 
6 594 Riffie 2005 20 40 60 250 450 
7 724 Riffie 2005 35 90 150 375 750 
8 835 Riffie 2005 20 50 65 190 310 
9 892 Run 2005 20 45 70 120 350 
10 1,004 Riffie 2005 15 32 50 100 160 
11 1,308 Pool 2005 5 20 40 200 320 
12 1,524 Head of 2005 27 47 70 170 270 
pool 
13 1,604 Pool 2005 9 30 60 180 350 
14 1,654 Head of 2005 7 30 50 150 310 
pool 
15 1,630 Riffie 2005 8 48 90 200 350 
2 Column figures represent the percent of the pebbles sampled that were equal to or smaller in ~ize to the percentiles 
listed. 
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Table 9. Pebble count summary. Bolded values were taken post-treatment. Dominant particle-size class underlined. 
Particle-size class 
Flow 
Transect Station type Year Sands Gravels Cobble Boulder Bedrock 
0 Riffle 2005 2 42 38 17 
2 100 Riffle 2005 0 28 54 17 
3 207 Riffle 2005 3 49 39 9 0 
4 270 Riffle 2005 6 29 ll 14 0 
5 468 Riffle 2005 ll 37 11 0 
6 594 Riffle 2005 2 43 36 19 0 
7 724 Riffle 2005 0 24 il 36 0 
8 835 Riffle 2005 3 33 53 11 0 
9 892 Run 2005 0 35 55 10 0 
10 1,004 Riffle 2005 0 55 41 4 0 
11 1,308 Pool 2005 5 48 33 14 0 
12 1,524 Head of 2005 0 43 48 9 0 
pool 
13 1,604 Pool 2005 1 47 42 10 0 
14 1,654 Head of 2005 3 50 38 9 0 
pool 
15 1,630 Riffle 2005 4 36 48 13 0 
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Table 10. Fish species occurrence and abundance determined by one-run electrofishing. 
Fish species abundance3 
Brook trout4 Other fish species5 
Date Transects Length Area Small Mid Legal All BND CCB SCL WHS 
7/30/04 2-4 160 3,979 5.7 5.4 0.2 11.3 3.4 0.5 4.8 0.2 
7-8 111 3,750 3.6 1.2 0 4.8 4.5 1.9 4.5 0 
8/9/05 2-3 107 4,280 4.0 2.1 0 6.1 2.3 0 1.5 0 
7-8 111 4,329 6.2 5.4 0.2 11.8 2.9 0.2 2.5 0 
12-14 130 4,030 3.8 5.1 0.2 9.5 3.6 0.2 1.8 0 
Table 11 . South Bog Stream invertebrate sampling. 
Year sampled: 
Order Family 2003 2004 
Coleoptera Hydrophilidae 0 1 
Diptera B lephariceridae 0 2 
Diptera Chironoinidae 1 0 
Diptera Simuliidae 7 0 
Diptera Tabanidae 1 1 
Diptera Tipulidae 0 2 
Ephemeroptera Baetidae 14 22 
Ephemeroptera Baetisciciae 0 1 
Ephemeroptera Ephemerellidae 6 0 
Ephemeroptera Ephemeridae 16 1 
Ephemeroptera Heptageniidae 8 51 
Ephemeroptera Leptophlebiidae 8 5 
Odonata Cordulegastridae 9 1 
Odonata Lestidae 1 0 
Plecoptera Capniidae 1 0 
Plecoptera Chloroperlidae 0 2 
Plecoptera Peltoperlidae 2 3 
Plecoptera Perlidae 0 1 
Plecoptera Pteronarcydae 10 6 
Trichoptera Brachycentridae 0 1 
Trichoptera Hydropsychidae 2 2 
Trichoptera Limnephilidae 2 14 
Trichoptera Philopotamidae 1 4 
Trichoptera Phryganeidae 0 2 
Trichoptera Po lycentropod idae 3 0 
3 Number per 100 yd.2 
4 Small= <3.5" (young of year); mid= 3.5 to 6"; legal= 6" and longer. 
5 BND = blacknose dace; CCB =creek chub; SCL =slimy sculpin; WHS =white sucker. 
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Appendix 1. Fish species occurrence. South Bog Stream. 
Common name 
Brook trout 
Blacknose dace 
Creek chub 
Pearl dace 
Slimy sculpin 
White sucker 
Scientific name 
Salvelinus fontinalis 
Rhinichthys atratulus 
Semotilus corpora/is 
Semoti/us margarita 
Cottus cognatus 
Catostomus commersoni 
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PROJECT 
This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The program is designed to increase sport fishing and 
boating opportunities through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also narnf3d for the congressional sponsors) and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are the ~sers. Briefly, 
anglers and boaters are responsible for payment of .fi~hing tackle excise 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Department 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays - user benefits". 
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